The present paper is focused on the experimental and theoretical analysis of circular cylindrical shells under base excitation. The shell axis is vertical, it is clamped at the base and connected to a rigid body on the top; the base provides a vertical seismic-like excitation. The goal is to investigate the shell response when a resonant harmonic forcing is applied: the first axisymmetric mode is excited around the resonance at relatively low frequency and low amplitude of excitation. A violent resonant phenomenon is experimentally observed as well as an interesting saturation phenomenon close to the previously mentioned resonance. A theoretical model is developed to reproduce the experimental evidence and provide an explanation of the complex dynamics observed experimentally; the model takes into account geometric shell nonlinearities, electrodynamic shaker equations and the shell shaker interaction.
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Introduction
Circular cylindrical shells are important elements in many Engineering fields e.g. Aerospace, Nuclear, Civil; examples of applications are: building vaults, heat exchangers, aircraft fuselages, missile and space vehicle structures, structural and nonstructural car elements, tanks, pipelines. In many fields the need of more and more efficient structures in terms of strength and weight led to a strong reduction of safe factors; one of the direct consequences of weight reduction is the increasing of vibration problems.
The difficulties in developing accurate models for shell structures were the motivations of a large scientific production, mainly concentrated on the sixties of the previous century, as result of formidable developments in aerospace and the enormous amount of funds due to the cold war.
Nowadays several commercial software allow to carry out static, stability and vibration analyses; however, regarding the shell dynamics, such kind of analyses are generally reliable in the linear field, i.e. very small deformations. Problems like global stability, post-critical behaviors and nonlinear vibrations cannot yet be accurately analyzed with commercial software; on such fields there is need of further development of computational models.
Review papers and history
In order to give to the reader a complete view of the research carried out in the previous decades about topics strictly related with the present work, a deep description of the literature is given in the following.
Readers interested to deepen the literature are suggested to read (Leissa, 1993; Babcock, 1983; Calladine, 2005; Teng, 1996; Amabili and Paï doussis, 2003; Amabili, 2008) : as noted by Babcock (1983) , the literature regarding the shell modeling is perhaps too wide, as thousands papers can be found on the subject. On the other hand some topics of extreme importance need further investigations: dynamic stability, post-critical behavior, sensitivity to imperfections, nonlinear vibrations and fluid structure interaction. Kubenko and Koval'chuk (1998) published an interesting review on nonlinear problems of shells, where several results were reported about parametric vibrations; in such review the limitations of reduced order models were pointed out. Babich and Khoroshun (2001) presented results obtained at the S.P. Timoshenko Institute of Mechanics of the National Academy of Sciences of Ukraine over 20 years of research; the authors focused the attention on the variational-difference methods; more than 100 papers were cited. Kubenko and Koval'chuk (2004) analyzed the stability and nonlinear dynamics of shells, following the historical advancements in this field, about 190 papers were deeply commented; they suggested, among the others, the effect of imperfections as an important issue to be further investigated.
The fundamental investigation on the stability of circular cylindrical shells is due to Von Kármán and Tsien (1941) , who analyzed
